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Purpose/Objective: The purpose of this study was to 
evaluate the difference in dose-volume parameters for the 
internal target volume (ITV) and the planning target volume 
(PTV) between the Average intensity projection (AIP) and the 
end-expiration phase (Ex-phase) CT images for lung 
stereotactic body radiation therapy (SBRT) planning. 
Materials and Methods: Twenty-nine patients who underwent 
lung SBRT in our hospital were included in this study. AIP 
images derived from 4D-CT were used for treatment 
planning. Dose distributions were calculated with two 
radiation transport algorithms; one was X-ray Voxel Monte 
Carlo (XVMC) in the iPlan treatment planning system (TPS), 
version 4.5.3 (Brainlab AG) and the other was Acuros XB 
(AXB) algorithm in the Eclipse TPS, version 11.0.31 (Varian). 
The prescription doses were normalized to the PTV periphery 
(70% isodose line covers 88% to 92% of the PTVs). With the 
same beam arrangements and monitor units, dose 
distributions were recalculated using on Ex-phase CT images 
with each algorithm. Dose-volume parameters, such as Dmean, 
D2, D50 and D98 for the ITV and PTV obtained with AIP 
images, were compared with those of Ex-phase CT images. 
Results: The Dmean on the AIP image correlated strongly with 
the average CT values of the target in both of the algorithms. 
The correlation coefficient values were 0.83 for the ITV and 
0.80 for the PTV in XVMC, and 0.84 for the ITV and 0.80 for 
the PTV in AXB. There were no correlation between the 
target volumes, range of tumor motion and the target Dmean. 
However, a weak correlation was found between the target's 
changes in Dmean and ranges of tumor motion (R=-0.29 for the 
ITV and -0.51 for the PTV in XVMC; -0.34 for the ITV and -
0.38 for the PTV in AXB). Moreover, no correlation was found 
between the target's changes in Dmean, the average CT values 
and volumes of the target. The variation in Dmean for ITV and 
PTV were within 2.0% in both of the algorithms. Of 27 
patients with range of tumor motion less than 20 mm, the 
changes were lower than 1.0% of 26 patients in XVMC, and for 
25 in AXB. The changes in D2, D50 and D98 didn't correlate 
with range of tumor motion, and were within 5.0% of all 
patients. 
Conclusions: This study demonstrates that the variation of 
ITV and PTV dose-volume parameters due to a difference in 
CT images for treatment planning were considered clinically 
acceptable in both of the algorithms. 
   
EP-1438   
A comparative treatment planning study for Ewings 
sarcoma: protons vs. photons 
A. Aitkenhead1, M. Clarke1, I. Patel1, M. Trainer1, J. Handley1, 
E. Smith2, R. Mackay1 
1The Christie NHS Foundation Trust, Christie Medical Physics 
and Engineering, Manchester, United Kingdom  
2The Christie NHS Foundation Trust, Clinical Oncology, 
Manchester, United Kingdom  
 
Purpose/Objective: The intent of any radical 
radiotherapeutic approach is to cure localised tumour with 
optimum sparing of uninvolved local tissue. For treatment of 
tumours in the growing child or those near critical structures 
the potential benefits in terms of reducing late toxicity are 
sizeable. We report the results of a comparative planning 
study of proton (double scattered) and photon (VMAT, IMRT 
and 3D conformal) treatment plans for three Ewings sarcoma 
patients: sacrum (45 Gy in 25 fractions); thoracic-spine (50.4 
Gy in 28 fractions) and right ilium (70.2 Gy in 39 fractions). 
The aim was to demonstrate the tissue sparing benefits of 
proton therapy over photon therapy. 
Materials and Methods: Three double scattered proton plans 
were produced by proton therapy centres in the US where UK 
patients were referred for treatment. These were created in 
the Varian Eclipse (v8.9 and v11.0) and Elekta Xio (v4.70) 
planning systems and were verified following the standard 
clinical protocols at each centre. Photon plans were created 
in the Philips Pinnacle (v9.6) planning system using a clinical 
Elekta Agility beam model and following clinical protocols. 
No work was carried out on verifying the dosimetric accuracy 
or deliverability of the photon plans. Plans were assessed by 
comparison of DVHs for target and organs-at-risk, and by 
comparison of the integral dose to normal tissues. The 
location of dose sparing was assessed by computing the dose 
difference between the proton and photon plans. 
Results: Sacrum: Target coverage was similar for all plans. 
Rectal doses were also similar, but the proton plan provided 
better sparing of other OARs particularly the ovaries and 
uterus (see figure). The proton plan showed a reduction in 
the integral normal tissue dose but had a higher skin dose at 
the beam entrances than the photon plans. 
Thoracic spine: Target coverage for proton and IMRT/VMAT 
plans was similar, but was slightly poorer for 3D conformal. 
Spinal cord doses were similar for all plans, but the proton 
plan provided better sparing of all other OARs. The proton 
plan showed a substantial reduction in the integral normal 
tissue at low dose levels but had a higher skin dose at the 
beam entrances than the photon plans. 
Right ilium: Target coverage for proton, IMRT and VMAT plans 
was similar but was poorer for 3D conformal. The proton plan 
provided better sparing of OARs than IMRT/VMAT at low dose 
levels but poorer sparing at high dose levels. The 3D 
conformal plan did not spare the OARs as well as the three 
other plans, although it reduced the dose to the left femur 
compared to IMRT/VMAT. 
In general, the clearest benefit of the proton plans was the 
reduction in the dose delivered distal to the PTV compared to 
the three photon techniques, even though PTV coverage was 
similar. Also of note was the higher skin dose at the beam 
entrance in each proton plan. 
